r f 

PATENT ABSTRACTS OF JAPAN 



(1 OPublication number : 01-242983 
(43)Date of publication of application : 27.09.1989 



(51)Int.CI. 




G01T 1/20 
H01L 31/00 




(21)Application number 


63-069359 


(71 )Applicant : 


HITACHI LTD 


(22)Date of filing : 


25.03.1988 


(72)Inventor : 


TAKAHASHI TETSUHIKO 








YOSHIDA MINORU 








TAKEUCHI HIROYUKI 



(54) RADIATION DETECTOR 

(57)Abstract: 

PURPOSE: To manufacture an arcuate detector with high accuracy by arranging a radiation 
detecting element which is formed by uniting a scintillator and a photodiode on the plane surface of a 
support body with high position accuracy and then deforming the support body in a heating sate. 
CONSTITUTION: The scintillator 1 is, for example, a Dd202S:Pr. Ce, F ceramic scintillator or CdW04 
crystal scintillator and the element is, for example. 1mm wide, 25mm long, and 1mm high. The 
amorphous photodiode (e.g. a-SiPIN photodiode) is formed directly on the reverse surface of the 
scintillator. Respective scintillator contacts each other across light shield plates 3, which are metallic 
plates of, for example, about 100 jL/ m in thickness. Those constituent members are adhered strongly 
with an adhesive 5 on the support body 4 made of a resin material which can be heated and molded 
(e.g. epoxy resin). The support body 4 is, for example, 5W10mm thick and has a plane structure, and a 
detecting element group can be adhered with the high position accuracy; and this support body 4 is 
heated and worked in an arcuate shape having a desired radius. 
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Japanese Publication for Unexamined Patent Application 
No, 242983/1989 (Tokukaihei 1-242983) 



A. Relevance of the Above -identified Document 

This document has relevance to all claims / claims 
6-7 of the present application. 

B . Translation of. the Relevant Passages of the Document 
[PROBLEMS TO BE SOLVED] 

It is difficult to package elements on a circular 
arc having a diameter of about lm with high precision. 
Especially, it is exceedingly difficult to dispose a 
so-called solid-state detecting element which is a 
combination of a scintillator and a photodiode on a 
circular arc. Therefore, in actual practice, a block 
arrangement in which a number of detecting blocks are 
disposed on a polygon which is . approximated to a 
circular arc has been commonly adopted. 

The present invention is made to provide a solid- 
state detecting device on a circular arc which can be 
easily mounted in an ideal layout in actual practice. 
[MEANS TO SOLVE THE PROBLEMS] 

In order to attain the foregoing object, in a one- 
dimensional or a two-dimensional radiation detecting 
device including plural scintillator and plural 
photodiodes which are fixed on a circular arc by a 
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supporter, the photodiode is a thin amorphous film 
which is directly formed on the scintillator. The 
supporter to fix the scintillator is made of a material 
which can be shaped by heating, and has a printed- 
wiring for detecting a signal from a photodiode. 
[EMBODIMENTS] 

The following will explain one embodiment of the 
present invention with reference to Figure 1(a) . 

A scintillator 1 is a Dd 2 0 3 S:Pr, Ca, F ceramic 
scintillator, or CdW0 4 crystal scintillator, for 
example. The element, for example, has a width of 1mm, 
a length of 25mm, and a height of 1mm. An amorphous 
photodiode such as a-SiPIN photodiode is directly 
formed on the lower surface of the scintillator. 

Each scintillator is connected to each other via 
dousers 3. The dousers are metal boards each having a 
thickness of 100 jum, for example. These constituting 
elements are firmly bonded on a supporter 4 which can 
be shaped by heating and made of resin material such as 
epoxy- containing, polystyrene -containing, acryl- 
containing resin through an adhesive 5 which is made 
of, for example, epoxy resin. Here, the thickness of 
the supporter 4 is, for example, 5 -10mm. In the 
bonding process, the detecting elements can easily be 
bonded to precise positions since the supporter 4 is 
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flat. Each photodiode is connected to a retrieving 
wiring which is disposed on the supporter. As the final 
step, the supporter 4 is heated so as to shape it into 
a circular arc of a desired radius. 

Figure 1(b) shows another embodiment. In the 
present embodiment, the supporter 4 is formed on the X- 
ray incident side. The supporter 4 is thinner than that 
of the embodiment of Figure 1(a) in order to improve 
transmit tance for X-ray. 

In Figure 1(a) and 1(b), a dotted line indicates a 
state when the supporter is flat. Then, a pressure is 
applied to the supporter while heating it to realize 
the final structure of the detecting device (as 
indicated by the solid line) . 

Figure 2 shows details of one embodiment of an 
arrangement of a portion of the amorphous photodiode. A 
photodiode of a PIN-type structure is used in the 
present embodiment; however, photodiode of other 
structure such as a PN-type or a Schottky- type can also 
be adopted. As shown in Figure 2, directly forming the 
photodiode on the scintillator guarantees precise 
positioning, preventing deviation of the scintillator 
and the photodiode when shaping the supporter into a 
circular arc. Further, the light from the scintillator 
is directly incident on the photodiode. Namely, the 



Page 4 Tokukaihei 1-242 983 

adhesive layer 5 is not required to be transparent 
since the light from the scintillator does not pass 
through the adhesive layer 5. Therefore, even when the 
adhesive 5 is colored or becomes colored by 
irradiation, it ■ does not cause problems, thereby 
selecting the adhesive 5 from a wider range. 

The f following will explain an example of the 
manufacturing method according to the foregoing 
embodiments. First, a surface of the scintillator which 
is sized to carry a plurality of elements, for example, 
for 8-64 channels is mirror-polished. Then, a 
corresponding number of thin multilayer amorphous 
photodiode are formed on this surface. Next, the 
scintillator and the thin multilayer amorphous 
photodiode are bonded to the supporter having a flat 
surface using an adhesive. Note that, the supporter is 
made of a material which can be shaped by heating. 
Here, a retrieving pattern for the output signals of 
the photodiode is disposed on the supporter. The 
pattern can be a printed wiring or the like which is 
either set on an organic film pasted on the supporter 
or directly set on the supporter. Next, the photodiode 
and the printed wiring pattern are electrically joined 
together. For example, a wire bonding method can be 
adopted for this purpose. Then, the scintillator is cut 
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completely in accordance with the split pieces of the 
photodiode to create grooves of 2 00^m wide each for 
example. Then, a shielding board, a metal board of 
100/xm thick for example, which prevents light crosstalk, 
which might occur between adjacent elements is inserted 
into the grooves . \ and fixed by adhesive. After 
performing ^ a; ^ precise multi-element packaging on the 
flat * surf ace of the supporter, finally, the supporter 
is heated and pressed to shape the group of detecting 
elements into a desired shape, for example, a circular 
arc with a 500mm radius. Assuming that 64 channels 
makes up one block when the pitch of the detecting 
elements is 1mm, the warpage of the supporter (64mm 
long) is supposed to be about 4.1mm. Here, the 
compression due to bending of the element is 
approximately 64/im when the height of the scintillator 
is 1mm for example. This level ... of compression can 
easily be absorbed by the grooves of the shielding 
board by providing a gap for each groove which is about 
100 /im wider than the thickness of the shielding board. 
Consequently, the spacing between adjacent scintillator 
elements disposed in a precise layout on the flat 
surface are not impaired even when the supporter is 
bent to shape the whole elements into a circular arc. 

With the foregoing manufacturing method, it 
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becomes possible to provide a group of detecting 
elements on a circular arc with precise positioning. 
[ABSTRACT] 
(Object) 

To manufacture a circular detecting device with 
high precision,^ Radiation detecting elements made up of 
a scintillator' integral with photodiodes are precisely 
disposed on a supporter having a flat surface. 
Thereafter, the supporter is deformed by heating. 
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